The capabilities of the MCNP6 Monte Carlo code in simulation of electron transport, photon transport, and atomic relaxation have recently been significantly expanded. The enhancements include not only the extension of existing data and methods to lower energies, but also the introduction of new categories of data and methods. Support of these new capabilities has required major additions to and redesign of the associated data tables. In this paper we present the first complete documentation of the contents and format of the new electron-photon-relaxation data library now available with the initial production release of MCNP6.
INTRODUCTION
The recent release of the Los Alamos Monte Carlo transport code MCNP6 (1) marks the culmination of several years of work to combine all of the capabilities of the earlier MCNP5 (2) and MCNPX (3) codes, to improve the resulting code system, and to include a number of new features as well. One of these new features is a major expansion of the coupled electron/photon transport capability. (4) This work relies on the availability of a set of libraries of photon, electron, and atomic structure data developed over many years by D. E. Cullen and collaborators. (5) (6) (7) The then-latest versions of those libraries were officially adopted in the ENDF/B VI.8 release of the Evaluated Nuclear Data File (8) and are now in use in MCNP6. (The latest version of the libraries, EPICS2014, (9) has not yet been incorporated into the MCNP6 system, but will be the basis for the eventual next release of eprdata.) To make the new data available to the code using standard MCNP6 data-handling methods, a new library in ACE (A Compact ENDF) format has been designed. This library, called eprdata12, is available with the first production release of MCNP6. In this paper we present a description of the extended data and a full specification of the format of this newly created ACE library.
The categories of data in the new library constitute a significant superset of those in earlier photoatomic libraries, such as mcplib04. (10) Some of the data merely extend familiar information to a wider energy range using the existing format, but with more data points. A few sets of data are actually identical to those in the existing library. However, by far the largest part of the new library consists of types of data that are entirely new to MCNP. Therefore a new, extended format for the library was required, and for certain technical reasons of implementation, discussed below, the resulting new library is usable only by the current version of MCNP6 (the first production release of that code), and not by the earlier codes, MCNP5 and MCNPX.
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At the highest level of view, a data table from eprdata12 will be quite recognizable to the data user, as it follows the standard (traditional) overall form of ACE-format tables. Such a 
Here ZAID is the element identifier in the customary 10-character form (e.g. 26000.12p). AW (0) is an average atomic weight for the element, TZ is a temperature (always zero for photon and electron tables), and the strings DATE, HK, and HM are used to identify the specific array contains locators that are used to find particular sub-blocks within the second block of data.
The parenthesized expressions at the end of each line are the FORTRAN-readable formats for the items in the first block.
The second block of data, immediately following the information above, consists of a simple list of floating-point numbers, four to a line in FORTRAN-readable format (4E20.0). The number of items in this list is given in the first block as NXS (1) . The data table ends after the last line needed to provide this list of data items. As is familiar from other ENDF-based libraries, any number of tables may be concatenated to form an ACE-format library. In particular, eprdata12
contains the new ENDF/B-VI.8-based tables for the elements from = 1 … 100.
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II. CONTENTS OF AN ELECTRON-PHOTON-RELAXATION DATA TABLE
In this section we provide a complete description of the structure and contents of the new data tables. We present this information in four parts, in Tables 1- 4 below. The first of these, Table 1 , defines each element of the NXS (1:16) array and identifies the special counters , , , , , , , , and that will be used to clarify the locations of various data blocks, especially in Table 4 . 
NXS(1)
Length of second block of data.
NXS (2) Z (the atomic number).
NXS ( NXS(13…16) Not used. Table 2 provides the definitions of the JXS(1:32) array of locators for the various sub-blocks in the second block of data. Two additional special counters, and ℎ , are also defined here, and are used to help locate form factor data as indicated in Table 4 .
TABLE 2.
Definition of Elements in the JXS array.
JXS(1)
Relative start of data block (location of photon energies).
JXS ( It is convenient (and conventional) to subdivide the second block of data into a consecutive set of sub-blocks in order to clarify the purpose and contents of the various parts of the block. Table 3 provides this subdivision and also indicates the starting point of each sub-block in terms of the JXS(1:32) array. At the end of Table 3 there are notes covering a variety of technical points of which users and developers may need to be aware. Note 2. The form-factor data in the JINCE and JCOHE blocks are analogous to the information contained in the JINC and JCOH blocks found in earlier photoatomic libraries (the mcplib series). Those earlier libraries took advantage of certain simplifications that resulted from the limitations of the existing data. However, the extended and generalized data available (11) with ENDF/B VI.8 require a change in format. The new format is not correctly readable by earlier versions of the code. MCNP6, of course, has been designed to read either the old format or the new one, but this format difference constitutes the first of two issues that prevent earlier codes (MCNP5 and MCNPX) from successfully using the new eprdata12 library.
Note 3.
The LPIPS block has been the source of some confusion in the past. It actually contains differential data: probabilities of interaction for each shell, normalized so that the sum of the probabilities should be unity. Unfortunately earlier versions of the code treated these probabilities as cumulative, (12) (2) Second, the current version of the code, MCNP6, has been given the ability to distinguish between differential and cumulative probabilities in the LPIPS block and to convert automatically to the cumulative form. Therefore users of MCNP6 will obtain the improved results regardless of the form of the LPIPS block in the library. The new electron-photonrelaxation library eprdata12 was finalized before the discovery of this issue, and so still contains differential data in the LPIPS block. This is the second of two issues that prevent the new data library from being safely used with the earlier codes, since only MCNP6 has the ability to convert the differential data to the desired cumulative form. the cumulative probability that this particular transition occurs.
Note 5. The representation of electron elastic angular distributions suffers from a limitation of the ENDF format, which is insufficiently precise to resolve satisfactorily the strong forward peak of the scattering distribution. This results in some uncertainty and unsolved problems in the current model for the electron elastic scattering. This issue is under active investigation.
Note 6. The intention of the evaluators (13) was that the average energy loss to bremsstrahlung should be tabulated as a function of the electron energy at the bremsstrahlung event. This was inadvertently reversed to the form described in the BREML block (average energy remaining with the electron after the bremsstrahlung event at the tabulated electron energy), and appears in Finally, in Table 4 we conclude by providing an explicit representation of the information in the second data block, including notation, definitions, starting locations, and ending locations for each group of data as they occur in the data block. 
Independent variable for photon incoherent form factors.
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(1)
Independent variable for photon coherent form factors.
Shell binding energies (old fluorescent method). 
Offsets to subshell relaxation data. (1)
Relaxation data for subshell 2, transition 1 (if present):
(2)
Relaxation data for subshell 2, transition = 2 (if present): (1)
Energies for all electron cross sections (separate common grid). End of data block(s) for knock-on energies by subshell.
Electron energies for which there are bremsstrahlung energy tables. 
III. SUMMARY
We have presented a full description of the format and contents of electron/photon/relaxation data tables contained in the new ACE-format library eprdata12. This documentation is complete and consistent with the data as released with the first production release of MCNP6. We hope that MCNP users, code developers, and data specialists will find this to be a useful guide to the details of current electron/photon/relaxation data used in MCNP6.
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